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,GREENWICH PHOTO HELIOGRAPHI(J
RESULTS 1914

INTRODUCTION

§ I Measures of Posztwns aml Areas of Sun Spots amd Faculoe on Photogm’pks, o
. taken at the Royal Observatories of Greenwich, and of the Cape, and in
India, at Kodaikdnal and at Dehra Diin, in the year 1914 ; mth the ’
deduced. Heliographic Longztudes and Latitudes. :

The photographs from Wh_lch these measures were made Were taken at the

Royal Observatories of Greenwich or of the Cape ; at the Kodaikdnal Observatory, - e
Southern India, or ab Dehra Dﬁn North-West Prownces, India. s

i

The photogra,phs of the Sun, obtamed at Greenmch ‘were taken with the

.Dallmeyer Photoheliograph, of 4 inches aperture, usually stopped down to 2-9

inches. The instrument was used in the Transit of Venus expedition to New
Zealand in 1874, and, as now adapted, gives a solar i image of a,bout 10 centlmetres
radius on the photogra,phlc plate.

The photographs have been taken throughout the year on gelatlne dry plates,
“ Fine grain, ordinary,” “ Process,” or “ Lantern,” ‘supplied by the Imperial Dry
Plate Compa,ny, being used, with hydroqumone development

The photogra,phs from the Cape Observatory were taken under the super-
intendence of Mr 8. S. Hough, His Majesty’s Astronomer at the Cape ; and those
from Kodaikénal under the superintendence of Mr John Evershed, Director of
that Observatory. The photographs from Dehra Dun, which have been for-
warded by the Solar Physics Committee to fill the gaps in the combined series,
were taken under the superintendence of the Deputy Surveyor-General, Trigono-
metrical Survey of India. At three of the observatories the instrument employed
was a Dallmeyer Photoheliograph giving an image of the Sun about 10 centi-
metres in radius ; at Kodaikanal a Cooke photo-visual object-glass of 6 inches
aperture was used, the image of the Sun being on about the same 10 centimetre

‘e



Div INTRODUCTION TO GREENWICH PHOTO-HELIOGRAPH_IC RESULTS, 1914 S

scale. The plates and development used ha.ve been much the ‘same a.t ea.ch of
the four- co]la.boratmg observatories. HEEE

Photogra.phs of the Sun were available for measurement upon each da.y in
1914, those finally selected for measurement bemg supphed by the dlﬂ'erent
observatories as under :— .

Greenwich . LV S oy o 236» ‘
Cape . . . e . . 116

* Kodaikdnal . e . . .2
Dehra Din .. . . . AR ¢
Total . . . . . .o  . 365

..The. measures were made in the manner described in the Iniroduction to the
Greenwich Photo-Heliographic Results for 1909, and the results of the measures are
printed upon the same general plan, the following being the s1gna,tures of those
persons who measured the photographs for the year 1914 :=—— - :

. D.JREdey - - DE -AWBery - - - AB
. H. W. Newton - - N J.S. Smith - - J8
J. Van Dingenen - .- VD S

At the principal focus of the photohehogra,phs one or two spider-lines are
fixed by which the zero of position-angles on the photographs can be determined.
There is only one such spider-line in the Kodaikénal photoheliograph, and this
is placed horizontally. In the other photoheliographs two spider-lines are used,
crossing each other at right angles at the centre of the field. These lines are
respectively perpendicular and parallel to the equator in the photoheliographs
-at the Cape and at Dehra Din, but are mchned to it at an a,ngle of about 45° in
that at Greenwich. ‘

- The method of determining the zero of position-angles for the Dallmeyer
Photoheliograph at the Royal Observatory, Greenwich, was the same as that used
for the Thompson Photograph, as described in 1909, except that, as in 1913, and
~ as just noted, the two spider-lines were arra,nged nea.rly at an a,ngle of 45° to the
equator.

The determinations obtained were the following :—




.~ " "MEASURES OF PHOTOGRAPHS OF THE SUN.

- DALLMEYER PHOTOHELIOGRAPH, GREENWICH.

Greenwi;gaé‘:;rﬂ Time, Correction for Zero, Greeﬁmx::[l)lméz vl Tﬁne ) ,Corchﬁ'pn for Zero.
LT R T LY T g,
+ 1913 December. 16. 12 +2 42 1914 July o140 9. | vof2 46
“16. 12 +2 24 R 7T ¢ O 1|
1914 January 4. 12 “+2z 20 R 2§, II. 42 57
’ ‘29, 12 +2 25 August 11, 12 4154
29, 13 +2 25 : 12,10 [ . 42 1
February ~17. 12 +2 23 S C B £ A S 1)
17. 13 +z 23 - :
March .17, 11 +1 53 20. 10 o2 47
17. 13 +2 32 = 22, 10 o2 26
25. 11 Tz 23 28. 11 [ 42 39
©25. 13 +2 41 BT T N Stz 33
CApril T a5, 12 ‘42 40 - September ' 15. 12 { .- 42 38
: w16, 10 2z 22 ok e, 15. 13 |9 4z 36
16. 14 +2 40 ’ 24. 12 . F2 35
- © October = 8. 12 o4z 37
g : - 28, 12 +3 38 PR 26, 15 | ez 46
May .. 16, 12 +3 16 e 29. 10 | 42z 33
18. 16 +3 19 - November g. 10 +2 36
- 19. 7 +3 28 o Y I £ Ttz 42
June “2. 10 +3 19 24, 11 +2 37
4 T +3 24 T e £ .tz 43
4. 8 2 +3 19 © - December = 1. 12 +2 34
. 4. 10 . +3 20 Y I4. 11 2z 38
4. 11 “+3 28 . 14. 13 +2 42
1915  January ‘2. 12. +2 43
17. 10 “+2 56 18, 11 +2 38
‘18, 12 +3 4 © 18, 13 +2 49
30. 10 2. 52 ‘February 5. 10 +2 39
30. 12 +2z .55 .

Some small alterations in the ad]ustments of the Photohehograph were made
1n the period 1914 June 7 to August 18.

The zero-corrections used in the reduction of the photogra,phs taken at Green-
‘wich with the Dallmeyer Pho’oohehograph were as follows :—

Gomtion Dus. Comseion
o o
From 1914 January 1 to January 3o +2:5 From 1914 April 27 to June 6. +34
»’ 2 Janual‘y 31 ,, March 27 24 ) » dJune 7 » June 30 +3-0
" » March 28 -, ‘April 22 +2-5 ' » July 1 ,» July 15 +2-8
: Photo- . » July 16 ,, Augustg +2-9
» » April 23, April 27 heliography ,, » August 10 ,, Augist 18 20
) is- »  » August 19 ,, December 31 +2:6
mounted. -
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The method of taking transu:s of the Sun over the two Wn'es, employed in - 2
1913, as an alternative to that of photographs Wlth double 1ma,ges of the Sun L
was not used in 1914. t i

" The double-lma,ge method a8 descrlbed in 1909, was employed Wlth the
Dallmeyer Photoheliograph, at the Royal Observa,tory, Cape of Good Hope, and

+

the following determmatmns were obtained :— i

yiedy

Darimeyer PHOTOHELIOGRAPH, CAPE OF Goop HopE. *

Date.

Greenwich Civil Time,

Correction for Zero,

U Date.

Greenwiph Civil Time.

- Correction for Zero.

1913 December 27.
1914 January 9.

27.

February . 23.
March 17.

) 31.
April 17.

. <20,
T Zo.

‘May 4.
‘ 16.
June T2,
16.

2g.

July - 15,

-
O 00 0 0w wo &

R
RO

ol
O N O

-0 ?
+o 3
+o 7
+0 3
4o 8
—0 I

o’ 7

+
R.A. wire broken.
New wire inserted.
4o 145
+o0. 2§
+0 24
+o 23
~+o0 20
4o 16
—+o 22

1914 -August’ 1.
2.

B 3'

8.

8

Fhaliaide o
September 14
wQotober i 2,

B {3
November 4.

’ 18,
December - 3.

L 17.

1915 January = - 4.
I 18.

X o -
»\DOO\OOO\OON\OOOWOO

- .
000 &

RN
R.A. wire broken.
New wire inserted.

~+0 26
New wires inserted.
St 4
~-0o 10
—0 2
+o 4
-+o0 1o
—0 6
Fo 2
+o 7
4o 4
“+o0 6

‘The zero-correcmons used in the reduction of the photographs taken at the

Cape Observatory with the Dallmeyer Photoheliograph were as follows :—

Date, Correction Date. Correction
. for Zero. . for Zero.
N . . [ (-]
From 1914 January 1 to April 20 +o1 From 1914 August 2  to August 7 +o-4
. » Aprl 2, April 30 Loz - " » August 8 ,». October 31 +o1
' » May1 ,» June 30 404 ” » November 1 ,, November 30 +o0-0
» » July 1 » July 31 +03 »  » December 1 ,, December 31 +o0-1

The zero-corrections for the photographs taken at the two Indian Observatories
~ were determined in the same general manner, a correction of 4-0°4 for those taken
at Kodalkana,l and of —0°5 for those from Dehra, Dun, being applied throughout
the year 1914.

‘e
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Royal-Observatory, Greenwich,

. '~ MEASURES OF PHOTOGRAPHS oF THE SUN. R VR

~ The method of reduction of the measures of the photographs is the same .
as that described in the Introduction to the Greenwich Photo-H elwgmphw Results:k
for 1909. 'The inclination of the Sun’s axis to the ecliptic is assumed to be 82° 45/,
the longitude of the ascending node for 1914-0 to be 74° 33-6, and the perlod of
the Sun’s sidereal rotation to be 25°38 days ; the merldla,n which passed through

the ascending node 1854 January 1, Greenmch Mean Noon, bemg taken as the

zero meridian.

 § 2. Ledgers of Areas and H. eliogmjohic Posz'tioﬂs of Gmdps of Su)n Spots »de(duc'ed

from the measurement of the Sola/r photogmphs for eack day in the year -
1914. :

~§ 3. O’atalogue of Recurrent Groups of Sun Spots compzled from the Ledgers of

Groups of Sun Spots for the Year 1914.

§ 4. Total Areas of Sun Spots and Faculae for each day, and M ean Areas and Mean
Heliographic Latitude of Sun Spots and Facule fw each Rotation of the
Sun, and for the year 1914 ’ ‘ ‘ :

These three sections are similar to the corrésp6nding sections for 1911.

‘F. W. DYSON.

1917 November.
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D2 MeaSURES OF POSITIONS AND AREAS OF SUN Spors AND FAcULZ oN PHOTOGRAPHS
Measures of Posrrions and Armas of SuN Spors and Facurz on PHOTOGRAPHS taken at the RoYAL OBSERVATORIES of GREENWICH
and of the Cape, and in InDia, at Koparg4AwaL and at DeEErA DON, in the Year 1914.
Note.—The Greenwich Civil Time at which the Photograph was taken is expressed by the Day of the Year and decimals of a day, reckoning from Midnight, January 1¢ ob,
For convenience of reference, the Month and Day of the Month (Civil Reckoning) are added.
The letter G. signifies that the photograph was taken at Greenwich ; the letter C. that it was taken at the Cape; the letter K. that it was taken at Kodaikénal ; the letter D.
that it was taken at Dehra Din ; the time given is Greenwich Civil Time,
The position-angles are reckoned from the North Pole of the Sun’s Axis in the direction N., E., 8., W,, N,
The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column, itis to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters n, s, p, f, ¢, denoting respectively north, south,
preceding, following, concentric.
The Areas of Spots and Facula are expressed in millionths of the Sun’s visible Hemisphere. ~
In the line immediately below the results for each day are given in brackets:—1, The Position Angle of the Sun’s Axis (from the North point); 2. The Heliographic Longitude
and Latitude of the Centre of the Disc; 3. The total areas for each day of Spots and Facula.
Bt o R Bt 1z K
& £ = HELIOGRAPHIC Seots FacuLz. & &8 g HELIOGRAPHIC Srorts Facurz.
g g @ g 3 @
b<] k= R o IS *E = - [ B b %
S o le | B 28 1as ) g 3 1% |3 58 |52 | &
Greenwich e 2g | ¢ <Z |HE ©  |Greenwich E s | ” < |HAE (I
Civil S 1385 | g 55 |5& =% Civil S35 | e B8 |23 2%
Time. £ | 58 | £ Bz |Eg | §& | Time £ |52 | 4 22 Bz | &4
g 5 e | g PE |BE u i g & s (S-S -4 o
5 S .| e c ] T VL FLC 58 g S .| g% = = S w® 58
E | wg | 58 | £2 | £ E 1%an g = 5 w8 | 28 | S¢ | & E | CSsRm|°eRl =
& © g, = jichyel 0 = 38 S| g8 & &5 7 ° g gz B B0 2 E AR @ B
H s® | BE | Z< g E |g8R[E3e| §2 g s® | BB | 3 £ 2 |gsa|g8al E2
= 1= & & S S|4 < < = | = A & S 3 |< < <
1914. ° ° ° 1014. ° ° °
0°446 | ¥5,AB| 7022 | 0-456| 340:6| 238:8|422-4| 12 32 Jan. 7 No | Spots | or Facjule
7022 | 0:446| 342-3| 2378 |+ 220 o 10
C. 7022 | 0-449 | 3550 | 231-8 |+ 234 2z 12
7023 | 0:912 | 1134 | 1647 |—22°5 6 58 : 7:342 |38, AB 0:915| 2407 | 203-3|—28-3 129
436¢ . 6 . .
7023 | 038! 113°0| 1604 |—22:6| 24 84 . C. . 0-914{ 113 731 |—231 128 :
Jan. 1 (422)(229:4)(—3-1)| (44) | (196) | (436) | Jan. 8 (—12)[(138:5)[(—=3-9)] ()| ()| (257) ;
1-509 | JS, AB| 7022 | 0:573 | 318-4| 239:6|+422-3| 22 64 8347 | Js, AB 0-866| 297'5| 1806|4213 156 |
7022 | 0545 | 3252 | 2351|4234 5 15 C. 7024%| 0-607| 92:g| 880|— 50 5 11 '
C. 7023 | 0:807 | 115:4| 163:6 |—22'3 7] 25 ose | 22 9 (=r7)(x25:3)[(—4-0)  (5){ (11)} (156) ;
7023 | 0844 | 1154} 159-6{—23-1 o 14 304 #
Jan. 2 (+1:6)((215°4)|(—33)| (34) | (1x8) | (304) !
. : 9-341 | Js, AB 0920 | 294-2| 1756|4204 106
2-517 | 38, AB| 7022 | 0-704 | 3064 | 239-6|+22:0 I 39 70¢ C. 0790 | 242:2| I55°1|—24-2 238
G. 7023% o-450| 81°1| 175-8|+ o9 1 2 ’
Jan. 3 (+11)[(202:7)(—34)| (12)| (47) (70) | Jan. 10 ((=z2)|(rrze2)(—41)) (0)|  (0)] (344)
3:429 | §8, AB| 7022 | 0-823| 3001 | 2401 |[}-22-I o] 8 1210f
C. 0-573 | 125:5 | 159:9{—22:4 64 10-464 | 38, AB 0-860| 243-7| 155°3|—24'7 357
Jan. 4 (+o-7)|(x90-1)|(—3-5) (0} | (8)] . (185) C. 08171 132:3| 492 |—361 118
Jan. 11 ' (=27 97°4)(—42)) (@) ()| (475)
4:309 | J8, AB 0:925 | 2713 | 245°91— 0-2 110
C. 0-892 | 298-7| 2369|4235 8 299 11-345 | Js, AB| ° 0:927| 245'0| 153°2|—24'7 388
7024 | 0531 | 3311 | 194-8 |-}-24-2 2 20 C. i
Jan. 3 . (o 3)(1785)(—3-6)  (2)| (20)]| (409) | Jen. 12 {(—3-0)( 85-8)}(—4-3)| (o) (o)} (388)
5513 | N, I8 0973 | 2947 | 2362 |+23-0 390, -
C. 7024% 0-835 | 1158 | 107-7 |—23"5 o 6 : 12-365 | 38, AB o-g10| 61°0{ 12:0|424-0 126
7024% o-850 ' 115-9| 106-1 [-~23-8 1 4 370 C. )
Jan. 6 S o n)asz6)(—37) ()| (10)]” (427) | Jan. 13 (=36 720)(—4)|  (©)] (0] (126) !
Grdup 7022, 191‘3 Dece'mbef éo—xgu. January 4. A pair of double spots varying their distance from each other, with occasional different companions.
Group 7023, 1914 January 1~2, A small unstable group.
Group 7023*%, January 3. A very small equatorial spot.
Group yo24, January 5. A small double spot.
Group 7024*, January 6. Two very small spots.
Group 70247, January 9. Two or three very small spots.




